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Effecte of the Preliminary Anatoxin Admiunieirgtjon on the Resjesance
' of_Mjoe to Betulinsl Texin

(Preliminary Msport)
By: L,K, ZHUK
S.. EKIROV’S, Military Medical Academy, Order ef Lenin

{Trenvlated by: Rdeward Lachowics, Marylend, Medicali.-Legal Peun-
dation, Inc., 700 Plest Street, Baltimcre, Maryland, 21:02)

0f great thesreticel and prectical importence is the questien
of the rata of develepasnt of spacifil resistance te the effecta
of toxine after sdminjostrstion of anmtcxins,

The s jority of invoastigatezrs link the effects of anatexin
with the stixulatien of the organiss by entigens, in rssponse ta
wvhich a apecific immunity tc a texin doveleps in 7 te 14 cdays later,
Hewever, KRECH established in 1949 & new fact with the aid of ex-
psrimental model) ef tetanic intoxication, He demonetrated that a
pEetective effect ¢f the enstexin may appenr imswdiaiasly afisr ad.
slnistruatien of the latter,

This question has boen studied fnrthof on models of the fotanic
intoxication by AVBHYANOVA (1956), VOROBEV (19%53), RAYEAUD et al.
{1951), RATHAUD and WKIGHT (195)), LEMETAYEK et al. (1954), GOLDMAR,
TURNER «nd STAPPORD (1954), DAVIES and WRIGHT (145%), ;:e. It has
besn ceufirmsed inAnunoroun experimenta that the tetanic sratexin

priducaa a pretective effect, which 1e net ceabined with the appear-
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ance of antitexin in the bloed. Largo aesser of snetexin, administered
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of ¥ or £ fatal dusen of tetanic toxin, eaved the animale frem death
in mest cases., The effect ef the increased resistance to the texin
appearea at ence after adminietration of the anatoxirn and it disap-
peared severcl days later,

The effects ef the oarly administration of anstexin on tne
develepment of resiotance to the betulinal toxin have not been
studied sufficiently. In checking the available te us bidbliegraphy,
we became fcnilia} with enly ene investigatien, thet ef KATIC, whe
iz 1956 putlished the results eof experimental reséarch invelving
the therapoutic effect of a specific anatexin on the intexicatien
caused by betulinal texir typs D, The author was able to netice
that a subcutanegus administration of the anatexin after 24 heurs
following & subcutandeus injectien of the ozin produced a scmevshst
jrolenged duratien ef life in experimental mice enly in such cases,
if the animale had been policened solsly with small douo- ef the
toxin (5 Dlm), but ne pretective effect has besn ebserved after
injsctien of larye dosas of the toxim (S0 01lm).

The purpoese of the rpresent invectigatien was te atudy ths effect:
of the preliminary enatexin administration on the development of
rovsistence of mice te hotulinal toxin, We excluded from thie investi-
gatien the quastien of dependency of the pretective aZfect on a dess
of anstexin, slee the mechenism e! this phenemepan, a possibility
of 1ts practical spplicaticn ana other preblems cennecied with thie
aspect,
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The investigative msthede were as follewe: we dijuted & sue-
penmien of dry betuliaal texin type 4 with = nermal redhit sarus
salculating ¥ mg per 1 ml; the initial dilutien of the texin waz
etored in a refrige-ater until ccmpletien of the series of expsri-
ments, Yo q.tor-inod the strength of toxin by titration en whits
mice, which waighed 18 te 20 gm each, We prepared 4 practical di-
lutiens of the toxin for each ixporinong,cllculating that the ratie
of magnitude ¢f sach sudasquent sxperimental doss of the texin
should cemprise 1.5 te the previeus ene, Each dose af the texin
wae administered suboutanscusly to & group ef mice set for a given
experizent, and the velume was 0.5 ml of & respectiive solutien,

The harmlessness ef the cencenirated botulinal amatexin type
A has been checked previously by way of injection to the =ice, A
subcutanseus, intraausculer and intravencus sdminietration of the
anatoxirn in 0,25 a) dose had ne visible effect on the conditien
o3 animais, Ve used twe greupe of animale in each experiment; the-
sxperimontal mice received the anatexin subcutaneeusly in 0.25 @l
dess at varisus times, i.s. .4 heurs tefere administration of the
texin, sigultanesusly. slee 24 and 48 heurs after the peisening.
The greups of centrel mice received & preper quantity of the phyeie~
legical solution, The ebssrvaticns lacied 9 days, becsuse after
thia time the anisals resained alive and ne sympiems of eickness
have been observed in the survived mice, Ws recorded the number eof
dead aice,

. The statistical interpretatien has been cempleted according
te the medified methe2 ef KERBER (ASHMAKIE and YOROREY, 1962), We
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cemputed Lpso (fexrmala 35), its poszsible variatiens (fermuls 36)
and the reliadbility of varioue valuso ef LDBO in experiments and

in centrel (fermula 39). The mathed of determinatien ef death sf
50% of experimental animsls, i.e, the LD, rating, wae very cen-
venient for the mest exact spacificetisn of the sensitivity ef ex-
perimental animale te the texin. "nis magnituce increased with the
intensified resistance of animals te the texi:, as the dese ef
texin,causing demth eof 50% ef animale, enlarged, Ths me'hod of
KEKBEK enabled us to evaluaie,in cbntrol and in experiments,ths
sensitivity of experimental animasle to the toxin in a relatively
simple way, according to the magnitude of LDSO and also to detersine
the reliadility of the incresssd resistance to the toxin in animals
wfter they received the injesction of anstoxin,

The experimental rssultis ars presentsd i Table 1,

The mugnitude of LDSO of botulinal toxin comprised 14 to 15 ag
sn mice that recaived no injection of anatoxinm (control groups),
Following s preliminary administretion of amatoxin to mice 24 hours
prior to administration of the toxin (ezpertiment Ke.1), the value
of L., increased to 25 mg (only 2 mice ¢ied out of Z24), The ip-
craseed 1'50 indicated & rise in the resistance of animsls to the

toxin, Pollowing & simultaneous adzrinistration cf the anatoxin with

. the toxin (experiment No.2), the LD, inorecase1 from 15 to 22 mg

end this also indiceted the presence of & definite protocfivo sffect
of thé ammiszia, The came results were obtained in experizenis Ro,)
and 4, in which the anatoxin waes edainistered 24 and 4F hours after

the toxin, namely: the letihality was alike in both experiments and
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the magnitude cf ”’50 increased from 14 to 20 mg, which also con-
firaed in this cese the presence of the proieciive effeci of wd-
mainistered snatoxin,

We regarded the incresced valus of LDSO af“er adminisiration
of anatoxin as ouu.g;nlly reliable in all 4 experiments. Thie

\ yariations

has been confirmed by SPmputatious according to tre formula 39,
ot wSO in experiments and in control are reliamble, becsume the left
hialf of the disparity is greater than tae right ons {seo Tabdle t,
column 8).

The encouraging preliuinery data, obtained in t'ho current ex-
poerimente, may serve as a basis for more detailed studies of the
effectes of preliminary edainistretion of anatoxin on the development

of resjietence to bdotulimel toxin,

Conclusion
Subcutamnwounly administered to mice 0.2% ml of shre concentrated

_botulinal snatoxin type A, bye, 24 hours bofori. simul teneously,

oo 24 and 48 hours after subcutaneous injection of e botulinal
toxin type A g thsdesssd the value of I‘DSO)‘\ which indicated an in-
creaved resistences of mice to the toxin, erffected by = prelimwimery

adsinietration of the apatoxin to the animals,
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Sumsery | cpiec;

A study was made of tho effect of preliminary toxeid adminis-
tration on the dgvolop.ont of albine mice resistance to dotulin.
The author presents statistically treated results =° 4 experiments
on subcutansous 1njection of the botulin anmatoxin performsd 24 hours
before, simultanegusly with, the subcutansous injection of botulin,
and 24 or 48 hours later. On the basis of the statieticelly eignifi-
cant changes of Lnso under the cffect of preliminary adainistration
of texeid to mice & oconclusion was drawn that follewing the toxeid

adsinistratio. the msuse resistance to toxin was rapidly incressing,




